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 1. INTRODUÇÃO  
 
O diabetes mellitus é uma das doenças mais prevalentes globalmente,  
representando um importante problema de saúde pública devido à sua incidência 
crescente, morbidade, mortalidade e custos econômicos [1-3]. A prevalência da doença 
vem aumentando, acompanhando o aumento da obesidade, do sedentarismo, do 
envelhecimento da população, da urbanização e da inserção crescente de hábitos 
alimentares inadequados [1,3]. Dados da Organização Mundial de Saúde (OMS) 
indicavam que havia aproximadamente 171 milhões de pessoas com diabetes no 
mundo em 2000, com a expectativa de que esse número de casos da doença 
aumentasse em mais do que o dobro até 2030, atingindo 366 milhões [2]. Nas 
Américas, o número de casos de diabetes deve passar de 33 milhões para 66,8 milhões 
no mesmo período. No Brasil e na Venezuela, especificamente, há a previsão de que o 
número de casos triplique até 2030 [2].  
O diabetes está associado a complicações crônicas, microvasculares e 
macrovasculares, o que representa uma sobrecarga tanto social quanto econômica, 
contribuindo com o elevado custo nos programas de saúde [3-5]. As complicações 
crônicas específicas do diabetes incluem retinopatia, nefropatia, neuropatia periférica e 
neuropatia autonômica. Além disso, os pacientes com diabetes têm maior incidência de 
doença arterial coronariana, cerebral e periférica. Hipertensão e anormalidades no 
metabolismo lípidico estão freqüentemente associados [6,7].  
O manejo do diabetes é complexo, exigindo envolvimento dos pacientes, familiares, 
médicos e equipes multidisciplinares para se obter controle glicêmico adequado e 




estabelecido padrões de intervenções para melhorar o controle e a evolução da doença. 
Esses padrões têm permitido que médicos e pacientes acompanhem a evolução do      
tratamento e que os pagadores do sistema de saúde estabeleçam critérios para 
avaliação da qualidade destas abordagens [4,5].  Esses objetivos devem ser ajustados 
individualmente para cada caso de acordo com a condição clínica, presença de co-
morbidades, preferências pessoais, porém permitem o estabelecimento de metas que 
são desejáveis para a grande maioria dos pacientes [6,7]. 
Estudos importantes definiram a relevância da manutenção de rigoroso controle 
glicêmico no diabetes (7,9). O Diabetes Control and Complication Trial (DCCT) e o 
United Kingdom Prospective Diabetes Study (UKPDS) forneceram evidências sobre o 
benefício do controle glicêmico sustentado nos pacientes com diabetes tipos 1 e 2 [8-
11].  Estes estudos enfatizaram o papel fundamental do manejo constante dos níveis 
de HbA1c (hemoglobina glicada), estabelecendo os níveis de 6,5 a 7,0% como bom 
controle [6,7]. Em 2008, a American Diabetes Association publicou um consenso sobre 
o manejo da doença recomendando que o auto-controle da glicemia e a mensuração de 
HbA1c fossem as principais medidas para avaliação da eficácia do tratamento nos 
pacientes com diabetes, além de outras tecnologias mais recentes de monitorização 
glicêmica contínua que estão chegando ao mercado [6].  Como o teste de HbA1c 
reflete a glicemia média dos meses anteriores e tem importante valor preditivo para as 
complicações da doença, este deve ser realizado rotineiramente em todos os pacientes 
[6,7]. A redução da HbA1c para o nível de 7,0% demonstrou uma correlação com a 
redução das complicações microvasculares, sendo esta a meta recomendada. Esse 
acompanhamento permitirá a tomada de decisão terapêutica em tempo oportuno, 




A Tabela 1 apresenta a correlação entre níveis de HbA1c e glicemia média com 
base em dados do Diabetes Control and Complications Trial (DCCT) [6,8].  
Tabela 1 - Correlação entre os níveis de HbA1c e os níveis de glicose plasmática 
média em testes múltiplos por 2-3 meses [6]: 
   HbA1c (%) 
Glicemia plasmática média 
        mg/dl                         mmol/l 
6 135 7,5 
7 170 9,5 
8 205 11,5 
9 240 13,5 
10 275 15,5 
11 310 17,5 
12 345 19,5 
 
Os achados do estudo ADAG (A1c-Derived Average Glucose Study Group) 
confirmaram a importância da HbA1c no acompanhamento dos pacientes, confirmando 
a correlação existente entre esta e os níveis de glicemia média (Tabela 2) [12,13].  
Tabela 2 – Correlação entre os níveis de HbA1c e glicemia média estimada segundo 
o estudo ADAG [12,13]:
 
   HbA1c (%) 
Glicemia média estimada 
        mg/dl                         mmol/l 
5 97 (76-120) 5,4 (4,2-6,7) 
6 126 (100-152) 7,0 (5,5-8,5) 
7 154 (123-185) 8,6 (6,8-10,3)  
8 183 (147-217) 10,2 (8,1-12,1) 
9 212 (170-249) 11,8 (9,4-13,9) 
10 240 (193-282) 13,4 (10,7-15,7) 
11 269 (217-314) 14,9 (12,0-17,5) 
12 298 (240-347) 16,5 (13,3-19,3) 





A diferença observada entre a glicemia média calculada no DCCT e no ADAG se 
deve à diferença na frequência das medições de glicemia. No ADAG foi realizada 
monitoração contínua da glicemia [13]. 
O UKPDS demonstrou uma redução de risco de infarto do miocárdio de 16%, 
enquanto a análise do acompanhamento após 10 anos demonstrou uma redução do 
risco relativo de infarto do miocárdio e de mortalidade por todas as causas naqueles 
pacientes que inicialmente receberam tratamento intensivo [9-11]. Os estudos 
ACCORD, ADVANCE e VADT, que avaliaram um total de quase 24.000 pacientes, não 
evidenciaram o efeito benéfico do tratamento intensivo [14-16]. No entanto, com base 
nas evidências prévias, a manutenção do controle glicêmico dentro da meta tem sido 
recomendada [6,7,17].  
A frequência dos testes de HbA1c deve depender da situação clínica e do esquema 
de tratamento utilizado. Pacientes com glicemia estável, controlados conforme a meta, 
podem fazer o teste apenas duas vezes por ano, enquanto pacientes instáveis ou que 
demandam manejo intensivo podem necessitar uma avaliação mais freqüente [6,7].  
O teste de HbA1c está sujeito a certas limitações. Condições que afetam o turnover 
eritrocitário (hemólise, perda de sangue) e variantes de hemoglobina devem ser 
consideradas, especialmente quando o resultado de HbA1c não correlaciona-se com a 
situação clínica do paciente. Além disso, a HbA1c não fornece uma medida da 
variabilidade glicêmica ou a freqüência de hipoglicemias [6].  
Dados epidemiológicos recentes de várias regiões do mundo demonstram que a 
maioria dos pacientes com diabetes não estão sob controle adequado da doença. Além 




isso se deve às diferenças entre populações avaliadas, entre os métodos utilizados e 
aos valores distintos de normalidade para a HbA1c [18-37]. 
O diabetes é um grave problema no Brasil e em toda a América Latina, com 
impacto na saúde pública comparável aos países mais desenvolvidos. De acordo com 
um estudo realizado no Brasil, o diabetes é a quinta causa mais comum de 
hospitalização e encontra-se entre as dez principais causas de mortalidade [38]. Dados 
sobre o controle do diabetes no Brasil, assim como em toda a América Latina, são 
escassos e limitados.  
Existem poucos estudos que analisaram o controle glicêmico em grandes amostras 
de pacientes com diabetes. Nestes, uma das principais limitações é a grande 
variabilidade dos métodos utilizados para dosagem de HbA1c [18-37]. Não 
encontramos na literatura mundial nenhum estudo que tenha feito uma avaliação 
utilizando um método padronizado numa grande população de pacientes. 
A obtenção deste dado possibilitaria um diagnóstico da situação atual do controle 
da doença e forneceria informação importante para a tomada de decisão em políticas 



















Determinar a prevalência de controle glicêmico inadequado e os fatores correlacionados 
em uma grande população de pacientes adultos portadores de diabetes mellitus tipo 1 


























      3. MATERIAL E MÉTODOS 
 
Desenvolvemos dois estudos com o mesmo desenho, sendo um realizado no Brasil 
e o outro, na Venezuela. Os estudos são tranversais, multicêntricos, em uma grande 
amostra de pacientes adultos com diagnóstico de diabetes tipo 1 e tipo 2 que vivem em 
áreas urbanas no Brasil e na Venezuela.  
 O desenho do estudo e o formato dos relatórios estão em conformidade com as 
recomendações do STROBE (Strengthening the Reporting of Observational Studies in 
Epidemiology) [40].  
O estudo foi baseado em pacientes ambulatoriais que estavam em 
acompanhamento médico diagnosticados como portadores de diabetes mellitus tipo 1 
ou tipo 2.  
 
3.1.  Centros e participantes 
3.1.1. No Brasil 
Os centros situavam-se em dez cidades, localizadas em quatro regiões brasileiras: 
Sudeste (Belo Horizonte, Campinas, Rio de Janeiro e São Paulo), Sul (Curitiba e Porto 
Alegre), Centro-Oeste (Brasília) e Nordeste (Salvador, Fortaleza e Recife).  Os 
municípios incluídos foram os maiores nas suas respectivas regiões, sendo nove destes 
classificados entre os municípios mais populosos do Brasil. Para o recrutamento dos 
centros de diabetes, solicitamos à Sociedade Brasileira de Diabetes o auxílio na 
identificação dos centros em cada uma das cidades participantes, utilizando como 
critério aqueles com maior experiência em pesquisas e que atendiam, pelo menos, 300 
pacientes adultos com diabetes por mês, assim como o interesse e disponibilidade dos 
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 investigadores em participar do estudo.  
Segundo esses critérios, cada cidade contribuiu com dois centros para a 
amostragem. Os vinte centros convidados aceitaram participar do estudo e foram 
classificados como hospital afiliado à uma universidade (5), ou hospital geral público 
(11), ou hospital privado sem fins lucrativos (4).  
 
3.1.2. Na Venezuela  
Os centros situavam-se em oito das dez regiões da Venezuela. Duas regiões foram 
excluídas devido à baixa densidade populacional das mesmas. Para a seleção dos 
centros, solicitamos auxílio às duas sociedades médicas de diabetes - Sociedade 
Venezuelana de Endocrinologia e La Federación Nacional de Asociaciones y Unidades 
de Diabetes (FENADIABETES) - para identificar um mínimo de quatro centros 
candidatos em cada uma das regiões. Os critérios para seleção destes centros foram 
aqueles com maior experiência em pesquisa e que atendiam, pelo menos, 100 
pacientes adultos com diagnóstico de diabetes por mês, assim como o interesse e 
disponibilidade dos investigadores em participar do estudo. De acordo com esses 
critérios, os centros foram selecionados em cada uma das seguintes oito regiões da 
Venezuela: Capital, Central, Llanera, Occidental, Nor-Oriental, Guayana, Andina e 
Zuliana. Todos os trinta e dois centros convidados aceitaram participar do estudo e 
foram classificados como hospital afiliado à uma universidade (15), ou hospital geral 
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3.2. População do estudo 
Foi selecionada uma amostra de pacientes consecutivos portadores de 
diabetes mellitus tipo 1 e tipo 2 em atendimento ambulatorial em cada serviço. Casos 
elegíveis eram adultos com 18 anos ou mais, que haviam sido previamente 
diagnosticados por um médico como portadores de diabetes tipo 1 ou tipo 2.  
Pacientes que haviam participado de alguma intervenção experimental nos últimos 
três meses e mulheres que haviam relatado uma história de diabetes somente durante 
a gravidez não foram incluídos. No Brasil, a taxa de resposta foi de 84% (de 78 a 
95%). Na Venezuela, a taxa de resposta foi de 92% (de 85 a 98%). Todos os 
participantes forneceram consentimento informado. O protocolo de estudo foi aprovado 
pelo Comitê de Ética em cada cidade e instituições respectivas e foi realizado em 
conformidade com os princípios da Declaração de Helsinque, de acordo com a revisão 
de 2000.  
No Brasil, participaram 6.671 pacientes. 
Na Venezuela, participaram 4.075 pacientes. 
 
3.3. Coleta de dados 
Um questionário estruturado foi administrado individualmente a cada paciente por 
entrevistadores adequadamente treinados e certificados, que não eram funcionários do 
centro. O questionário tinha como objetivo obter informações sobre a história do 
diabetes, outras doenças relacionadas e principais características de cada paciente. Os 
dados obtidos foram referidos pelo próprio paciente e informavam sobre condições 
sócio-demográficas (idade, sexo, etnia, escolaridade, estado civil), sobre aspectos 
......... 
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relacionados à doença (duração do diabetes e doenças associadas), sobre parâmetros 
clínicos e laboratoriais (glicemia, HbA1c, índice de massa corporal) e sobre fatores 
relacionados ao tratamento atual para o diabetes, tais como aderência à dieta e 
medicamentos, acesso à atendimento multi-profissional (definido como atendimento 
realizado por, pelo menos um endocrinologista ou diabetologista, enfermeiro e 
nutricionista). Além destes dados, também obtivemos informações sobre a percepção 
do paciente em relação ao seu controle glicêmico e sobre sua satisfação com o 
tratamento atual. Foi realizado um teste piloto do questionário em uma amostra de 
pacientes voluntários para refinamento do vocabulário utilizado e para validação do 
entendimento e clareza do mesmo. As entrevistas individuais duravam de 20 a 25 
minutos e eram realizadas em um ambiente privativo. 
Uma amostra de sangue periférico foi obtida de cada paciente para a dosagem de 
HbA1c. Todas as dosagens de HbA1c foram realizadas por HPLC (Authomated High 
Performance Liquid Chromatography) em um único laboratório central (DASA – 
Diagnósticos da América S.A.) em São Paulo. O método utilizado foi o Bio-Rad Variant 
Turbo Hemoglobin Testing System, que é certificado pelo NGSP (National 
Glycohemoglobin Standardization Program - USA).  O valor de normalidade do método 
era de 4,0 a 6,0%. 
 
3.4. Análise Estatística 
Todos os dados coletados foram entrados duplamente em uma base de dados 
computadorizada utilizando o programa estatístico EPI INFO versão 3.04d (Centers for  
Disease Control & Prevention, USA; World Health Organization, Geneva, Switzerland) 
…. 
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com algoritmos e verificação cruzada para garantir consistência. O percentual de 
pacientes com controle glicêmico adequado foi calculado utilizando o ponto de corte de 
HbA1c < 7,0%, conforme recomendação da American Diabetes Association,  como 
padrão de controle do diabetes. Os valores de HbA1c também foram classificados em 
três categorias arbitrárias: < 7,0%, 7,0 - 8,9% e ≥ 9,0%.  Os dados apresentados 
foram estratificados pelo tipo de diabetes (tipos 1 e 2) e pela duração do diabetes 
(menos do que 5 anos e mais do que 5 anos). Em algumas análises, os dados do 
diabetes tipo 2 foram estratificados de acordo com o esquema terapêutico: 
insulinizados ou não-insulinizados.  Estatística descritiva e cálculo de frequência foram 
realizados em todas as variáveis O teste qui-quadrado foi usado para acessar as 
diferenças por categorias das variáveis, com uma significância estatística de 5%.  
Todas as análises estatísticas foram realizadas utilizando o software estatístico “R” 




















Os resultados encontram-se descritos em dois artigos:   
 
4.1. Artigo 1 
Prevalence and correlates of inadequate glycaemic control: results from a 
nationwide survey in 6,671 adults with diabetes in Brazil 
Acta Diabetologica, 47(2):137-145, 2010. 
 
4.2. Artigo 2 
Glycemic control and its correlates in patients with diabetes in Venezuela: Results 
from a nationwide survey 







































Prevalence and correlates of inadequate glycaemic control: results
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Abstract Diabetes is a significant public health burden
on the basis of its increased incidence, morbidity, and
mortality. This study aimed to estimate the prevalence of
inadequate glycaemic control and its correlates in a large
multicentre survey of Brazilian patients with diabetes. A
cross-sectional study was conducted in a consecutive
sample of patients aged 18 years or older with either type 1
or type 2 diabetes, attending health centres located in ten
large cities in Brazil (response rate = 84%). Information
about diabetes, current medications, complications, diet,
and satisfaction with treatment were obtained by trained
interviewers, using a standardized questionnaire. Glycated
haemoglobin (HbA1c) was measured by high-performance
liquid chromatography in a central laboratory. Patients with
HbA1c C 7 were considered to have inadequate glycaemic
control. Overall 6,701 patients were surveyed, 979 (15%)
with type 1 and 5,692 (85%) with type 2 diabetes. The
prevalence of inadequate glycaemic control was 76%. Poor
glycaemic control was more common in patients with type
1 diabetes (90%) than in those with type 2 (73%),
P \ 0.001. Characteristics significantly associated with
improved glycaemic control included: fewer years of dia-
betes duration, multi professional care, participation in a
diabetes health education program, and satisfaction with
current diabetes treatment. Despite increased awareness of
the benefits of tight glycaemic control, we found that few
diabetic patients in Brazil met recommended glycaemic
control targets. This may contribute to increased rates of
diabetic complications, which may impact health care
costs. Our data support the public health message of
implementation of early, aggressive management of
diabetes.
Keywords Glycaemic control  HbA1c 
Diabetes mellitus  Epidemiology  Brazil
Introduction
Diabetes is one of the most prevalent non-communicable
diseases globally, presenting a significant public health
burden on the basis of its increasing incidence, morbidity,
mortality, and economic costs [1–3]. In 2000, estimates
from World Health Organization indicated that there were
*170 million people in the world with diabetes, and until
2030, it is expected that the number of cases of the disease
worldwide will have more than doubled to 366 million [2].
In the Americas, the number of diabetes cases will change
from 33 million to 66.8 million in the same period [2].
Diabetes is associated with serious long-term complica-
tions including microvascular and macrovascular disease,
This study is conducted for the ‘‘Brazilian Diabetes Investigators’
Group’’. The members of the ‘‘Brazilian Diabetes Investigators’
Group’’ are listed in ‘‘Appendix’’ section.
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which impose an additional socio-economic burden and
account for substantial healthcare costs [1, 3–6].
Evidence from key controlled studies conducted in the
past decade established the importance of tight and sus-
tained glycaemic control among type 1 and 2 diabetic
patients [7, 8]. These studies have emphasized the central
role of consistently managing HbA1c levels in patients with
diabetes, as a result, some professional associations pro-
posed clinical guidelines in the range of 6.5–7.0% to
motivate health professionals and patients to constantly
manage blood glucose levels [9, 10]. Despite the numerous
advances achieved in diabetes control and evaluation, the
management of such a complex disease remains challeng-
ing. Recent epidemiological data from various regions of
the world show most patients with diabetes are not con-
trolled to recommended HbA1c targets [11–21]. In addition,
estimates of prevalence of inadequate glycaemic control
vary widely, in part due to differences in diabetes type,
populations surveyed, methods used to collect data, and
goals of glycated haemoglobin (HbA1c).
Information about the epidemiology of diabetes in
Brazil is scarce and limited. According to a Brazilian
study [22], diabetes is the fifth most common reason for
hospitalizations and ranks among the 10 major causes of
mortality [22]. Thus, diabetes is a major problem in
Brazil, with an impact on public heath comparable to that
in more developed countries. Knowledge on glycaemic
control is of great relevance for planning healthcare
programs targeting improved diabetes control. The aim of
this study was to estimate the prevalence of inadequate
glycaemic control and its correlates in a large multicentre




This was a cross-sectional and nationwide survey con-
ducted from February 2006 to March 2007. It was designed
to obtain detailed information about glycaemic control and
its determinants in the largest possible sample of diabetic
adults living in urban areas in Brazil. Study design and
reporting format are in accordance with the recommended
STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines [23]. As it was not
feasible to contact patients directly, the study was based on
outpatient diabetes clinics. These centres were located in
10 cities belonging to four Brazilian regions, as follows:
Southeast (Belo Horizonte, Campinas, Rio de Janeiro, and
Sa˜o Paulo), South (Curitiba and Porto Alegre), Mid-west
(Brası´lia), and Northeast (Salvador, Fortaleza, and Recife).
The cities included were the largest in their respective
regions and nine of them are ranked among the most
populous municipalities in Brazil. For the recruitment of
diabetes centres, we asked the Brazilian Diabetes Associ-
ation to identify in each of the participating cities a list of
candidate centres, to be chosen from those with longer
experience in epidemiological research and where at least
300 adult patients with diabetes were followed per month.
According to these criteria, each city contributed with two
centres for the sampling of the study participants. All 20
centres invited joined the study; they were classified as a
university-affiliated hospital (5), a general public hospital
(11), or not-for-profit private hospital (4).
Study population
We selected a sample of all consecutive patients with
diabetes mellitus attending each participating clinic during
a 30-day period. Eligible cases were adults aged 18 years
or older, who had been previously diagnosed by a physi-
cian with either type 1 or type 2 diabetes before the survey.
Patients who had participated in an intervention trial in the
previous 3 months and women who reported a history of
diabetes only during pregnancy were not included. Each
centre was asked to recruit at least 150 patients. Overall,
the response rate was 84% (ranging from 78 to 95%). All
participants provided written informed consent, and the
study protocol was approved by Ethical Review Boards in
each respective city.
Data and specimens collection
A structured questionnaire was administered in person by
trained and certified interviewers, not part of the study
centre staff. A team of study interviewers was hired and
trained by one of the investigators (EDM) in each partici-
pating centre. They were given an orientation on the pro-
tocol and specific details concerning participation in the
study. Prior to study commencement, they all carried out
practice sessions with authentic respondents. These pre-
liminary interviews were observed and critiqued by the
investigators.
The study questionnaire sought information about dia-
betes history and main characteristics of each patient. This
included self-reported data on socio-demographic and
disease factors (age, sex, educational level, marital status,
duration of diabetes, number of diabetes-related disorders,
etc.); clinical parameters (fasting blood glucose, HbA1c,
body mass index [BMI], and blood pressure); and factors
related to treatment processes such as actual treatment for
diabetes, adherence to treatment, and access to multi pro-
fessional care (defined as health care delivered by a team
comprised by at least, an Endocrinologist or diabetes
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specialist, a Nurse, and a Dietitian or Nutritionist). In
addition, we also gathered information on self-perception
of glycaemic control (using a scale with four levels: poor,
fair, good, and very good), and satisfaction with current
diabetes treatment (using a single global question: ‘‘If you
were to spend the rest of your life with your diabetes
treatment the way it is today, how would you feel about
this? Very satisfied, somewhat satisfied, neither dissatisfied
nor satisfied, somewhat dissatisfied, or very dissatisfied’’).
The questionnaire was piloted on a sample of volunteer
patients to refine the wording of items and ensure clarity
of the text. All items were assessed for face validity by
health survey experts. The individual interviews lasted an
average 20–25 min, and the sessions occurred in a private
room.
A peripheral blood sample was collected for the
measurement of HbA1c in every patient. All measurements
of HbA1c were made with an automated high-performance
liquid chromatography (Variant Turbo—BioRad) in a
central laboratory. The normal value range is 4.0–6.0%.
Statistical analysis
All collected data were double-entered into a computerized
database using a word processing, database, and statistics
program (EPI INFO version 3.04d, centres for Disease
Control & Prevention, USA; World Health Organization,
Geneva, Switzerland) with custom-designed algorithms
and cross-checks to verify for correctness and internal
consistency. The number and percent of diabetic patients
who achieved glycaemic control were calculated using a
cutpoint HbA1c \ 7.0%, as defined in the American Dia-
betes Association standards of medical care for persons
with diabetes [24]. The values of HbA1c were also classi-
fied into three arbitrary categories: \7.0%, 7.0–8.9% and
C9.0%. The data presented were stratified by diabetes type
(1 or 2) and by diabetes duration (\5 years and C5 years).
In some analysis, the data on type 2 diabetes were further
stratified by therapeutic regimen in two categories: insulin-
treated and non-insulin-treated. Basic descriptive statistics
and frequency calculations were performed on all vari-
ables; a chi-square test was used to assess differences in
answers by categories of stratifying variables, with statis-
tical significance at 5%. All statistics analyses were per-
formed using the ‘‘R’’ statistical software (Version 2.5.0;
The R Foundation for Statistical Computing, Vienna,
Austria).
Results
Overall 6,701 patients were included in this survey, 979
(15%) with type 1 and 5,692 (85%) with type 2 diabetes.
The characteristics of the study participants are shown in
Table 1. The age ranged from 18 to 98 years, approxi-
mately 40% of the patients with type 1 diabetes were
younger than 35 years, whereas almost all patients with
type 2 diabetes were 35 years or older. Most of the study
participants were females, married or living with a partner,
white, and had attained primary school education or less,
regardless of diabetes type. The distribution of BMI cate-
gories among the patients with type 1 diabetes revealed that
Table 1 Selected characteristics (%) of 6,671 patients, according to















Married/living with partner 46.4 58.5









Primary school or less 40.8 72.7
Secondary/high school 43.4 18.7
At least some college 15.8 8.6
Body Mass Index (Kg/m2)
Underweight (B18.5) 4.4 1.6
Normal weight (18.6–24.9) 47.6 28.2
Overweight (25.0–29.9) 32.6 39.8
Obese (30.0–39.9) 13.6 27.9
Morbidly obese (C 40.0) 1.8 2.5
Multi professional carea 83.4 50.5





a Comprised at least: an Endocrinologist (or diabetes specialist), a
Nurse, and a Dietitian (or Nutritionist)
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47.6% were classified as normal weight and 15.4% as
obese compared to 28.2 and 30.4% among the patients with
type 2 diabetes, respectively. Health care delivered by a
multi professional team was reported more often by
patients with type 1 diabetes (83.4%) than by patients with
type 2 diabetes (50.5%).
The prevalence of diabetic patients with inadequate
glycaemic control (HbA1c C 7.0%) was 76% (5,044/
6,671). Table 2 shows the frequency distribution of HbA1c
values in the population studied according to diabetes type
and duration. Poor glycaemic control was more common in
patients with type 1 diabetes (90%) than in those with type
2 (73%), P \ 10-3. However, the distribution of HbA1c
values in patients with type 2 diabetes (insulin-treated)
resembled that found in type 1 patients; whereas patients
with type 2 diabetes (non-insulin-treated) were more likely
to have a higher prevalence of adequate glycaemic control
(35.7%) when compared to patients with type 1 (10.4%) or
type 2 (insulin-treated) (9.7%), P \ 10-3. After stratifying
the data by diabetes duration, patients with either diabetes
type 1 or 2 lasting 5 years or more were more likely to have
worse control than those whose diabetes started \5 years
(Table 2).
The frequency distribution for categories of HbA1c
values by selected characteristics and diabetes type is
summarized in Table 3. There was no significant difference
in glycaemic control according to gender, except for type 2
patients (insulin-treated), where females were nearly twice
more likely to have adequate glycaemic control (13.1%)
than males (7.8%) (P \ 0.001). Patients with type 1 dia-
betes or with type 2 diabetes (insulin-treated) cared by a
multi professional team were less likely to present HbA1c
values in the highest categories than those receiving non-
specialist care (Table 3). The self-perception of glycaemic
control was associated with HbA1c levels, regardless of
diabetes type. Hence, patients who perceived their gly-
caemic control to be ‘‘poor’’ or ‘‘fair’’ were more likely to
fall in the top category of HbA1c values, conversely,
patients perceiving their glycaemic control to be ‘‘good’’ or
‘‘very good’’ were more likely to have adequate glycaemic
control and to be classified in the lower category of HbA1c
values (\7.0%). Ever participating in a group or pro-
gramme that promotes diabetes health education was
associated with lower rates of elevated HbA1c values in
patients with type 1 diabetes, but there was no significant
difference among patients with type 2 diabetes (Table 3).
The reported satisfaction with current diabetes treatment
was directly associated with glycaemic control (Fig. 1).
Diabetic patients satisfied with their treatment were more
likely to have adequate glycaemic control. This was more
evident in patients with type 2 diabetes (non-insulin-trea-
ted), but was also seen among patients with type 1 diabetes
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Discussion
To our knowledge, this is the largest multicentre, nation-
wide survey to estimate prevalence rates of inadequate
glycaemic control in Brazil, and the first to evaluate these
rates in patients with type 1 or type 2 diabetes. The overall
prevalence of inadequate glycaemic control in our study
(76%) was high, and greater than previous estimates from
studies in Germany (40%) [18], Denmark (51%) [14], and
Kenya (61%) [17], which also included type 1 and 2 dia-
betic patients.
The rates of inadequate glycaemic control were higher
in patients with type 1 diabetes (90%) than in patients with
type 2 diabetes (73%). Among the latter group, patients
without insulin in their therapeutic regimen had lower rates
of poor glycaemic control (64%). While patients using
insulin presented a prevalence of inadequate glycaemic
control (90%) similar to that found in patients with type 1
diabetes. These differences changed after we stratify the
data by diabetes duration, but even among patients at
earlier stage of diabetes (\5 years duration) insulin treat-
ment is associated with worse control when compared to
diet alone or combined with oral treatment, possibly due to
more severe and more difficult to control diabetes in the
former patients. Furthermore, patients using oral treatment
(the major option in the group ‘‘non-insulin-treated’’) have
a more simple to administer treatment option, which tends
to be more effective under the conditions of daily life.
Our rates of inadequate glycaemic control in patients
with type 2 diabetes are higher than those reported in the
same type of diabetic patients in the United States, where
estimates derived from the National Health and Nutrition
Examination Survey [NHANES] were 63% (1999–2000),
51% (2001–2002), and 43% (2003–2004) [25]. Similarly,
reports from Canada (49%) [13], and the Netherlands
(42%) [26] also revealed rates of poor glycaemic control in
type 2 diabetes lower than ours. However, recent surveys in
patients with type 2 diabetes in the United Kingdom [UK]
(N = 10,663) [12] and Canada (N = 5,569) [20] provided
estimates of inadequate glycaemic control closer to ours,
76 and 73%, respectively. Although these variations across
studies may be true, they may also be due to differences in
populations surveyed, methods of data collection, mea-
surements of HbA1c, and definitions of HbA1c cutpoint for
adequate glycaemic control.
In our data, there was no significant difference in gly-
caemic control by gender, except among patients with type
2 diabetes (insulin-treated), where women achieved a better
glycaemic control. In contrast, a study in a Pakistani
moslem diabetic population in Manchester, UK, women
were worse than men in performing regular glucose mea-
surements, in managing persistent hyperglycaemia, and
had poorer glycaemic control overall [27]. Results from a
survey in Mexico have suggested that women have several
social disadvantages, deterioration of healthy life, poor
self-care, and lack of solidarity that increases their vul-
nerability to reach glycaemic control successfully [28].
However, several studies have failed to show significant
gender differences related to self-care and control of type 2











































































































Fig. 1 Relationship between self-reported global satisfaction with diabetes treatment and distribution of HbA1c values, according to diabetes
type, Brazil, 2006
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We found that health care delivered by a multi profes-
sional team was associated with improved glycaemic
control in patients with type 1 diabetes or with type 2
diabetes (insulin-treated). Our results are consistent with
previous studies comparing primary with specialist diabe-
tes care [16, 20, 26, 29]. In the Pittsburgh Epidemiology of
Diabetes Complications Study, specialist care was associ-
ated with higher levels of participation in diabetes self-care
practices and a lower HbA1 level, but in the multivariate
analyses the lower HbA1 levels observed in patients
receiving specialist care were restricted to patients with an
annual income [$20,000 [30]. Possible explanations for
the better HbA1c seen with prior multi professional care
include greater access to other health care providers such as
nurse educators or dietitians, greater focus on glycaemia
management, or more aggressive use of glucose-lowering
medications by specialists.
There is evidence that poor numeracy skills are common
in patients with diabetes, and that low diabetes-related
numeracy skills are associated with fewer self-management
behaviours, and possibly poorer glycaemic control [31].
Diabetes self-management education programs are con-
sidered an essential strategy for improving health behaviors
of adults with diabetes. In a study to estimate the impact of
participation in a diabetes health education program on
glycaemic levels, Roblin et al. [32] reported that partici-
pation significantly improved glycaemic levels between
baseline and follow-up periods. Our findings suggest that
participation in a diabetes health education programme is
associated with lower HbA1c values in patients with type 1
diabetes, but we failed to show that among patients with
type 2 diabetes. However, our assessment was limited to
whether the patient had ever participated in a diabetes
health education program, and did not differentiate subjects
according to the amount of time and/or effort dedicated to
such programs.
Among the participants in our survey, self-perception of
glycaemic control was associated with HbA1c levels. That
is, patients who perceived their glycaemic control to be
‘‘poor’’ or ‘‘fair’’ were more likely to present higher HbA1c
values. This awareness may result from several reasons
including: the patients experiencing adverse symptoms
associated with hyperglycaemia, the patients’ knowledge
about their actual adherence to diet and antidiabetic med-
ication, and/or the patients’ information of their recent
HbA1c results. Unsurprisingly, we also found that global
satisfaction with current diabetes treatment was associated
with improved glycaemic control. It has been shown that
improvement in patient convenience provides better com-
pliance with therapeutic regimen and greater patient sat-
isfaction, and this in turn leads to better glycaemic control
[33–36].
Strengths and limitations
The distinctive strengths of this study are the large multi-
centre sample, the collection of data by trained and certi-
fied interviewers (not part of the staff at each study centre),
the measurement of HbA1c by a reliable method in a central
laboratory, and the high response rate (84%). This high
response was accomplished by rigorous training of inter-
viewers, who were selected based on interpersonal skills
displayed in previous surveys. Despite that, one limitation
is that the study was centre based, and while our sample
might be representative of patients with diabetes attending
health care facilities in Brazil, it may not be representative
of the whole population of Brazilian patients with diabetes.
Conclusion
Despite clinical evidence supporting tight control of diabetes
and increased awareness of the benefits of improved meta-
bolic control, we found that few diabetic patients in Brazil
met recommended glycaemic control targets. A large pro-
portion of patients with either type 1 or type 2 diabetes were
inadequately controlled. This may contribute to increased
rates of diabetic complications, which will impact health
care costs. Our data support the public health message of
implementation of early, aggressive management of diabe-
tes. The reasons for a worse metabolic control in patients
treated with insulin are not evident in our data. One may
argue that poor adherence to insulin and/or some degree of
inertia to apply the best currently available treatment regime
in patients who need insulin might account for this finding.
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This article contained a faulty version of Fig. 1. The cor-












































































































Fig. 1 Relationship between self-reported global satisfaction with
diabetes treatment and distribution of HbA1c values according to
diabetes type, Brazil, 2006
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a b s t r a c t
Aims: To determine the prevalence of inadequate glycemic control and its correlates in a
large multicenter survey of Venezuelan patients with diabetes.
Methods: A cross-sectional study in a sample of adult patients with diabetes, attending
health centers in Venezuela. Information about diabetes, current medications, complica-
tions, and diet were obtained by trained interviewers, using a standardized questionnaire.
HbA1c was measured by high-performance liquid chromatography in a central laboratory.
Patients with HbA1c  7% were considered to have inadequate glycemic control.
Results: Overall 4075 patients were surveyed, 349(8.6%) with type 1 diabetes (T1D) and
3726(91.4%) with type 2 diabetes(T2D). Subjects’ mean age was 58 years, and 65% were
female. The prevalence of inadequate glycemic control was 76%. Poor glycemic control was
more common in T1D patients (87%) than in those with T2D(75%), p < 104. Satisfaction with
current diabetes treatment was associated with improved glycemic control among non-
insulin-treated patients with T2D, but gender, multi-professional care, and participation in
a diabetes education program were not.
Conclusions: Despite clinical evidence supporting tight control of diabetes, few diabetic
patients in Venezuela met recommended glycemic control targets. This may contribute
to increased rates of diabetic complications. Our findings support the public health message
of implementation of early, aggressive management of diabetes.
# 2009 Elsevier Ireland Ltd. All rights reserved.
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The prevalence of diabetes is increasing due, among other
reasons, to diet changes, aging, urbanization, and increasing
prevalence of obesity and physical inactivity. In 2000, the
World Health Organization indicated there were 170 million
people with diabetes, and estimated that the number of cases
of the disease worldwide will have more than doubled to 366
million by 2030 [1]. In the Americas, the number of diabetes
cases will change from 33 million to 66.8 million in the same
period [1]. Diabetes is associated with serious long-term
complications including microvascular and macrovascular
disease, which impose an additional socio-economic burden
and account for substantial healthcare costs [2,3].
Improved glycemic control in people with diabetes reduces
the risk of long-term complications. The Diabetes Control and
Complications Trial [4] and the United Kingdom Prospective
Diabetes Study [5] have provided evidence for the benefits of
tight and sustained glycemic control among type 1 and 2
diabetic patients. These and other studies emphasized the
central role of consistently managing HbA1c levels in patients
with diabetes, as a result some professional associations
proposed clinical guidelines in the range of 6.5–7.0% to
motivate health professionals and patients to constantly
manage blood glucose levels [6,7]. Despite the numerous
advances achieved in diabetes control and evaluation, the
management of such a complex disease remains challenging.
Recent epidemiological data from various international
regions show most patients with diabetes are not controlled
to recommended HbA1c targets [8–16].
There is scarce and limited data about the epidemiology of
diabetes in Venezuela. Estimates of the prevalence of diabetes
in the urban Venezuelan population range from 3.8 to 7.3%,
and there is evidence that it is increasing [17]. Information on
the metabolic control of patients with diabetes is essential for
planning programs on diabetes management. Our goal in this
study was to estimate the prevalence of inadequate glycemic
control and its correlates in a large multicenter survey of adult
patients with diabetes in Venezuela.
2. Subjects, materials and methods
2.1. Setting and participants
This was a cross-sectional and nationwide survey conducted
from January to June 2007 in ambulatory and medical services
for type 1 and/or type 2 diabetes patients in all but two regions
in Venezuela (excluded because of low population density).
The study was center based, given that it was not feasible to
contact patients directly, and designed to obtain detailed
information in the largest possible sample of diabetic adults in
Venezuela. For the selection of diabetes centers, we asked two
Venezuelan diabetes associations (Venezuelan Endocrinology
Society and La Fedeacio´n Nacional de Asociaciones y Unidades
de Diabetes—FENADIABETES) to identify, in each of the
regions studied, a minimum of four candidate centers from
various registries, patient association lists, and professional
information. These centers were to be chosen from those with
longer experience in epidemiological research and where atleast one hundred adult patients with diabetes were followed
per month. According to these criteria, centers were selected
in each of the following eight regions in Venezuela: Capital,
Central, Llanera, Occidental, Nor-Oriental, Guayana, Andina
and Zuliana. All thirty-two centers invited joined the study.
The participating centers were classified as a university-
affiliated hospital (15), a general public hospital (4), or not-for-
profit private hospital (13).
A sample of all consecutive patients with diabetes mellitus
attending each participating clinic during a 30-day period was
selected. Eligible cases were adults aged 18 years or older, who
had been previously diagnosed by a physician with either type
1 or type 2 diabetes before the survey. Patients who had
participated in an intervention trial in the previous three
months and women who reported a history of diabetes only
during pregnancy were not included. Subjects were invited to
participate in the study and those who agreed signed an
informed consent form. Overall, the response rate was 92%
(ranging from 85 to 98%). The study protocol was approved by a
local ethics committee at each region, and was carried out in
accordance with the principles of the Declaration of Helsinki
as revised in 2000.
2.2. Data and specimens collection
Information about diabetes history, current medications, self-
reported symptoms and co-morbidities, complications, die-
tary habits, clinical parameters (fasting blood glucose, HbA1c,
and body mass index—BMI) were gathered using a structured
questionnaire. In addition, data on factors related to treatment
processes such as: actual treatment for diabetes, adherence to
treatment, and access to multi-professional care (defined as
health care delivered by a team comprised by at least, an
Endocrinologist or diabetes specialist, a Nurse, and a Dietitian
or Nutritionist) were obtained. We also asked information on
self-perception of glycemic control (using a scale with four
levels: poor, fair, good and very good), and satisfaction with
current diabetes treatment (using a single global question: ‘‘If
you were to spend the rest of your life with your diabetes
treatment the way it is today, how would you feel about this?
Very satisfied, somewhat satisfied, neither dissatisfied nor
satisfied, somewhat dissatisfied, or very dissatisfied’’). The
questionnaire was piloted on a sample of volunteer patients to
refine the wording of items and ensure clarity of the text. All
items were assessed for face validity by health survey experts.
The individual interviews lasted an average 20–25 min, and
the sessions occurred in a private room.
The study questionnaire was administered in person by a
team of trained and certified interviewers (not part of the local
center staff). They were given an orientation on the protocol
and specific details concerning participation in the study, and
prior to study commencement, they all carried out practice
sessions with authentic respondents. These preliminary
interviews were observed and critiqued by the investigators.
The interview guides were developed from a review of the
literature and contained sections of questions that addressed
the major areas to be explored by the study.
A peripheral blood sample was collected for the measure-
ment of HbA1c in every patient. All measurements of HbA1c
were made with an automated high-performance liquid
Table 1 – Selected characteristics (%) of 4075 patients















Married/living with partner 45.6 55.6









Primary school or less 35.7 52.8
Secondary/high school 34.0 31.5










Body mass index (kg/m2)
Underweight (18.5) 3.0 0.8
Normal weight (18.6–24.9) 46.1 25.3
Overweight (25.0–29.9) 35.0 39.4
Obese (30.0–39.9) 14.4 30.2
Morbidly obese (40.0) 1.5 4.3
Table 2 – Distribution (%) of HbA1c in 4075 patients by type, tr
HbA1c (%) Type 1 (n = 349)
<5 years 5 years Alla Insulin-treated (n = 84
<5 years 5 years A
<7.0 20.7 11.2 12.6 22.6 7.4
7.0–7.9 12.1 10.4 10.6 13.3 13.0 1
8.0–8.9 12.1 14.0 13.5 10.2 15.5 1
9.0–9.9 12.1 14.7 14.3 11.7 15.7 1
10.0–10.9 5.2 14.0 12.0 9.4 14.5 1
11.0–11.9 8.6 14.0 13.2 11.7 13.0 1
12.0 29.2 21.7 23.8 21.1 20.9 2
a p < 0.05.
b p < 0.001.
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ry. The normal value range is 4.0–6.0%.
2.3. Statistical analysis
All collected data were analyzed using a public domain
statistical program (EPI INFO version 3.04d, Centers for Disease
Control & Prevention, USA; World Health Organization,
Geneva, Switzerland). The number and percent of diabetic
patients who achieved glycemic control was calculated using a
cutpoint HbA1c < 7.0%, as defined in the American Diabetes
Association standards of medical care for persons with
diabetes [18]. The values of HbA1c were also classified into
three arbitrary categories: <7.0%, 7.0–8.9% and 9.0%. All data
presented were stratified by diabetes type (1 or 2). In some
analysis, the data on type 2 diabetes were further stratified by
therapeutic regimen in two categories: insulin-treated and
non-insulin-treated. Basic descriptive statistics and frequency
calculations were performed on all variables; a chi-square test
was used to assess differences in answers by categories of
stratifying variables, with statistical significance at 5%. All
statistics analyses were performed using the ‘‘R’’ statistical
software (Version 2.5.0; The R Foundation for Statistical
Computing, Vienna, Austria).
3. Results
Overall 4075 patients were included in this survey, 349 (8.6%)
with type 1 and 3726 (91.4%) with type 2 diabetes. Table 1
depicts the characteristics of the study participants. The age
varied from 18 to 93 years, approximately 45% of the patients
with type 1 diabetes were less than 40 years old, while the
majority of the patients with type 2 diabetes (96%) were aged
40 years or older. Most of the survey participants were
females, married or living with partner, and had attained
primary school education or less, regardless of diabetes type.
The distribution of BMI categories revealed that 46% of the
subjects were classified as normal weight and 16% as obese
among the patients with type 1 diabetes, compared to 26% and
35%, respectively, among the patients with type 2 diabetes.eatment and duration of diabetes in Venezuela, 2007.
Type 2 (n = 3726)
1) Non-insulin-treated
(n = 2885)
All (n = 3726)
llb <5 years 5 years Allb <5 years 5 years Allb
9.8 42.3 20.5 29.6 40.4 16.7 25.0
3.2 16.5 18.6 17.8 16.2 17.0 16.8
4.7 10.7 14.4 12.7 10.6 14.7 13.2
4.7 8.1 11.9 10.4 8.4 13.0 11.4
4.1 7.8 11.3 9.8 8.0 12.2 10.8
2.8 5.7 8.6 7.4 6.3 9.9 8.6
0.7 8.9 14.7 12.3 10.1 16.5 14.2
Table 3 – Characteristics of patients with diabetes, according to HbA1c value and diabetes type, Venezuela, 2007.





















Male 139 18 (12.9)b 39 (28.1) 82 (59.0) 0.33 275 35 (12.7) 91 (33.1) 149 (54.2) 0.001 1025 292 (28.5) 337 (32.9) 396 (38.6) 0.13
Female 210 26 (12.4) 45 (21.4) 139 (66.2) 566 47 (8.3) 144 (25.4) 375 (66.3) 1860 561 (30.2) 544 (29.2) 755 (40.6)
Venezuelan region
Capital 21 4 (19.0) 4 (19.0) 13 (62.0) 0.20 119 17 (14.3) 25 (21.0) 77 (64.7) 0.01 369 109 (29.5) 128 (34.7) 132 (35.8) 0.001
Central 58 11 (19.0) 17 (29.3) 30 (51.7) 120 11 (9.2) 37 (30.8) 72 (60.0) 334 107 (32.0) 103 (30.8) 124 (37.2)
Llanera 47 8 (17.0) 16 (34.0) 23 (49.0) 182 21 (11.5) 71 (39.0) 90 (49.5) 283 110 (38.9) 87 (30.7) 86 (30.4)
Occidental 32 2 (6.3) 7 (21.9) 23 (71.8) 81 5 (6.2) 22 (27.1) 54 (66.7) 397 112 (28.2) 108 (27.2) 177 (44.6)
Nor-Oriental 79 7 (8.9) 13 (16.5) 59 (74.6) 62 4 (6.5) 14 (22.6) 44 (70.9) 370 100 (27.0) 112 (30.3) 158 (42.7)
Guayana 33 3 (9.1) 8 (24.2) 22 (66.7) 74 5 (6.8) 13 (17.6) 56 (75.6) 402 109 (27.1) 127 (31.6) 166 (41.3)
Andina 37 2 (5.4) 8 (21.6) 27 (73.0) 109 9 (8.3) 31 (28.4) 69 (63.3) 361 117 (32.4) 105 (29.1) 139 (38.5)
Zuliana 42 7 (16.7) 11 (26.2) 24 (57.1) 94 10 (10.6) 22 (23.4) 62 (66.0) 369 89 (24.1) 111 (30.1) 169 (45.8)
Health care by multi-professional teamc
Yes 179 22 (12.3) 45 (25.1) 112 (62.6) 0.89 460 41 (8.9) 119 (25.9) 300 (65.2) 0.16 1402 391 (27.9) 432 (30.8) 579 (41.3) 0.14
No 170 22 (12.9) 39 (22.9) 109 (64.2) 381 41 (10.8) 116 (30.4) 224 (58.8) 1483 462 (31.2) 449 (30.3) 572 (38.5)
Self-perception of glycemic control in past 12 months
Poor control 24 1 (4.2) 8 (33.3) 15 (62.5) 0.29 48 4 (8.3) 10 (20.8) 34 (70.9) 0.001 233 41 (17.6) 52 (22.3) 140 (60.1) 0.001
Fair control 118 13 (11.0) 23 (19.5) 82 (69.5) 313 16 (5.1) 82 (26.2) 215 (68.7) 1050 243 (23.1) 319 (30.4) 488 (46.5)
Good control 158 22 (13.9) 40 (25.3) 96 (60.8) 377 43 (11.4) 109 (28.9) 225 (59.7) 1285 434 (33.8) 405 (31.5) 446 (34.7)
Very good control 37 8 (21.6) 9 (24.3) 20 (54.1) 100 19 (19.0) 34 (34.0) 47 (47.0) 252 118 (46.9) 84 (33.3) 50 (19.8)
Ever participated in diabetes health education group or program
Yes 111 15 (13.5) 24 (21.6) 72 (64.9) 0.73 299 24 (8.0) 81 (27.1) 194 (64.9) 0.34 721 217 (30.1) 219 (30.4) 285 (39.5) 0.94
No 236 29 (12.3) 60 (25.4) 147 (62.3) 539 58 (10.8) 154 (28.6) 327 (60.6) 2157 635 (29.4) 658 (30.5) 864 (40.1)
a Chi-square test.
b n (%).
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(3100/4075). The frequency distribution of HbA1c values in the
population studied according to type and duration of diabetes
is shown in Table 2. Poor glycemic control was found more
often in patients with type 1 diabetes (87%) than in those with
type 2 (75%), p < 104. However, the distribution of HbA1c
among patients with type 2 diabetes (insulin-treated) was
similar to that found in patients with type 1 diabetes. Patients
with type 2 diabetes (non-insulin-treated) were more likely to
have a higher prevalence of adequate glycemic control (30%)
when compared to patients with type 1 diabetes (13%) or type 2
diabetes (insulin-treated) (10%), p < 106. After stratifying the
data according to the duration of the disease, patients with
either type 1 or type 2 diabetes lasting for five years or more
were more likely to have worse control than those with less
than five years of disease (Table 2).
Table 3 shows the frequency distribution for categories of
HbA1c values by selected characteristics and diabetes type.
There was no significant difference in glycemic control
according to gender, except for type 2 patients (insulin-
treated), where females were less likely to have adequate
glycemic control (8%) than males (13%), p < 0.001. Diabetic
patients receiving care from a multi-professional team were
equally likely to be classified in the top category of HbA1c
values (>9.0%) as patients not receiving such care, regardless
of diabetes type. Among patients with type 2 diabetes, the self-
perception of glycemic control was strongly associated with
HbA1c levels. Patients perceiving their glycemic control to be
‘‘poor’’ or ‘‘fair’’ were more likely to fall in the top category of
HbA1c values. Conversely, patients perceiving their glycemic
control to be ‘‘good’’ or ‘‘very good’’ were more likely to have
adequate glycemic control and to be classified in the lower
category of HbA1c values (<7.0%). Participation in a group or
program that promotes diabetes health education was not
associated with lower rates of increased HbA1c values in
patients with either type 1 or type 2 diabetes.
The relationship of glycemic control and self-reported
satisfaction with current diabetes treatment is shown in Fig. 1.Fig. 1 – Relationship between self-reported global satisfaction w
according to diabetes type, Venezuela, 2007.The more satisfied with their treatment the diabetic patients
were the greater the rates of adequate glycemic control. This
was shown in patients with type 2 diabetes (non-insulin-
treated).
4. Discussion
To our knowledge, this is the largest multicenter, nationwide
survey to estimate prevalence rates of inadequate glycemic
control in Venezuela, and the first to evaluate these rates in
patients with type 1 or type 2 diabetes. The overall prevalence
of inadequate glycemic control in our study (76%) was high,
and greater than previous estimates from other studies
including type 1 and 2 diabetic patients in Germany (40%)
[12], Denmark (51%) [13] and Kenya (61%) [14].
The highest rates of inadequate glycemic control were
found in patients with type 1 diabetes (87%), but they were also
elevated in patients with type 2 diabetes (75%). Among the
latter, the subgroup of patients not treated with insulin
presented relatively lower rates of poor glycemic control (70%),
while patients with type 2 diabetes using insulin had a
prevalence of inadequate glycemic control (90%) similar to
that observed in patients with type 1 diabetes (87%). One
survey by Arai et al. [19] in Japan and another study by Yu et al.
[9] in Taiwan also reported lower mean levels of HbA1c among
patients not requiring insulin. These differences changed after
we stratify the data by diabetes duration, but even among
patients at earlier stage of diabetes (<5 years duration) insulin
treatment is associated with worse control when compared to
diet alone or combined with oral treatment, possibly due to
more severe and more difficult to control diabetes in the
former patients. Furthermore, patients using oral treatment
(the major option in the group ‘‘non-insulin-treated’’) have a
more simple to administer treatment option, which tends to
be more effective under the conditions of daily life. It is also
possible that diabetes in patients treated with insulin is more
difficult to control because these subjects have a more severeith diabetes treatment and distribution of HbA1c values,
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receiving insulin usually have a more severe stage of disease.
Diabetes then is much more difficult to control than before.
The rates of inadequate glycemic control we found in
patients with type 2 diabetes are higher than those reported in
similar patients in Canada (49%) [16], the Netherlands (42%)
[20], and in the United States, where estimates derived from
the National Health and Nutrition Examination Survey
(NHANES) were 63% (1999–2000), 51% (2001–2002), and 43%
(2003–2004) [21]. However, large surveys including patients
with type 2 diabetes in the United Kingdom (UK) (N = 10,663)
[11], Canada (N = 5569) [22], and Brazil (N = 5692) [23] provided
estimates similar to ours, 76%, 73% and 73%, respectively.
Although these variations across studies may be true, they
may also be due to differences in the populations surveyed,
the methods of data collection, the measurements of HbA1c,
and the definitions of HbA1c cutpoints for adequate glycemic
control.
We found no significant difference in glycemic control by
gender, except in the subgroup of patients with type 2 diabetes
insulin-treated, where men achieved a better glycemic
control. Similarly, in a study in a Pakistani Muslim diabetic
population in Manchester, UK, women were worse than men
in performing regular glucose measurements, in managing
persistent hyperglycemia, and had also poorer glycemic
control overall (HbA1c 8.8% vs. 8.1%, p < 0.05) [24]. Results
from a survey in Mexico have suggested that women have
several social disadvantages, deterioration of healthy life, poor
self-care and lack of solidarity that increases their vulnerabil-
ity to reach glycemic control successfully [25]. However,
several studies have failed to show significant gender
differences related to self-care and control of type 2 diabetes
[11,20–22].
In our data, multi-professional care was not associated
with improved glycemic control in patients with either type 1
or type 2 diabetes. Similarly, a large, methodologically
rigorous study by De Berardis et al. reported no significant
difference in glycemic control when comparing primary with
specialist diabetes care [26]. In contrast, a nationwide survey
in 15,652 Japanese patients with diabetes found that the
mean HbA1c level for all patients treated by general
practitioners was significantly lower than for those treated
by the diabetes specialists (6.8  1.2% vs. 7.0  1.2%,
p < 0.001) [19]. Most previous studies, however, have favored
specialist diabetes care [20,22,27,28]. In the Pittsburgh
Epidemiology of Diabetes Complications Study, specialist
care was associated with higher levels of participation in
diabetes self-care practices and lower values of HbA1c, but in
the multivariate analyses the lower HbA1c levels observed in
patients receiving specialist care were restricted to patients
with an annual income >$20,000 [29]. Patients with diabetes
receiving multi-professional care have greater access to
other health care providers such as nurse educators or
dietitians; this may lead to greater focus on glycemia
management during each patient visit, or more aggressive
use of glucose-lowering medications by specialists. On the
other hand, patients with more severe diabetes or whose
metabolic control is more difficult to achieve are more likely
to be referred to specialist care, whereas mild cases of
diabetes tend to be seen at primary care. In our analysis wehave not controlled for disease severity, thus we can not rule
out the lack of association might be due to this potential
confounding.
It has been shown that poor numeracy skills are common
in patients with diabetes, and that low diabetes-related
numeracy skills (i.e. quantitative proficiency on the manage-
ment of diabetes, including glucose meter readings, calculat-
ing carbohydrate intake and medication dosages) are
associated with worse perceived self-efficacy, fewer self-
management behaviors, and possibly poorer glycemic control
[30]. Thus, diabetes self-management education programs
are considered an essential strategy for improving health
behaviors of adults with diabetes. In a study to estimate
the impact of participation in a diabetes health education
program on glycemic and lipid levels, Roblin et al. reported
that such participation significantly improved glycemic and
lipid levels between baseline and follow-up periods [31]. In
contrast, participation in a diabetes health education pro-
gram was not associated with lower HbA1c values in our
survey. Our assessment was limited to whether the patient
had ever participated in a diabetes health education program,
and did not differentiate subjects according to the amount of
time and/or effort dedicated to such programs. One may
argue that patients attending a diabetes program once or a
few times might not benefit from this education. This might
have precluded our data to show the potential impact of
diabetes education programs on the glycemic control of these
patients.
Among patients with type 2 diabetes in our survey, self-
perception of glycemic control was associated with HbA1c
levels; i.e., patients perceiving their glycemic control to be
‘‘poor’’ or ‘‘fair’’ were more likely to present higher HbA1c
values. This awareness may result from the patients
experiencing adverse symptoms associated with hyperglyce-
mia, the patients’ knowledge about their actual adherence to
diet and antidiabetic medication, and/or the patients’ infor-
mation of their recent HbA1c results. Unsurprisingly, we also
found that global satisfaction with current diabetes treatment
was associated with improved glycemic control in type 2
diabetic patients. It has been shown that improvement in
patient convenience provided better compliance with thera-
peutic regimen and greater patient satisfaction, and this in
turn led to better glycemic control [32,33].
4.1. Strengths and limitations
The distinctive strengths of this study are the large multicen-
ter sample, the data collection by trained and certified
interviewers not part of the local center staff, the measure-
ment of HbA1c by a reliable method in a central laboratory, and
the high response rate (92%). Despite that, one limitation is
that the study was center based, and while our sample might
be representative of patients with diabetes attending health
care facilities in Venezuela, it may not be representative of the
whole population of Venezuelan patients with diabetes.
However, the prevalence of poor glycemic control among
diabetic patients not attending a health care service might be
even higher than among patients doing so, such as those in
our survey. Therefore our estimate of inadequate glycemic
control, although high, could actually be underestimated.
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Despite clinical evidence supporting tight control of diabetes,
increased awareness of the benefits of improved metabolic
control, and publication of target goals, we found that few
diabetic patients in Venezuela met recommended glycemic
control targets. This may contribute to increased rates of
macrovascular and microvascular diabetic complications,
which may impact health care costs. The reasons for a worse
metabolic control in patients treated with insulin are not
evident in our data. One may argue that poor adherence to
insulin and/or some degree of inertia to apply the best
currently available treatment regime in patients who need
insulin might account for this finding. Our data support the
public health message of implementation of early, aggressive
management of diabetes.
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Apesar da existência de muitas evidências clínicas demonstrando a importância do 
rigoroso controle glicêmico do diabetes e de seus benefícios em longo-prazo, do maior 
número de recursos terapêuticos disponíveis e do maior acesso à métodos de 
monitorização, os nossos dois estudos demonstraram que há um percentual muito 
pequeno de pacientes que atingem as metas recomendadas no Brasil e na Venezuela. A 
grande maioria dos pacientes, tanto com diabetes tipo 1 quanto tipo 2, permanece sem 
controle adequado da doença. Esta situação deverá contribuir para um aumento da 
incidência de complicações crônicas, com comprometimento da qualidade de vida 
destes pacientes e familiares e com alto impacto nos custos do sistema de saúde. As 
razões para explicar um pior controle glicêmico nos pacientes tratados com insulina não 
ficam evidentes em nossos dados. Podemos inferir que a pior adesão ao tratamento 
e/ou algum grau de inércia para estabelecer o melhor esquema terapêutico nos 
pacientes que necessitam de insulina, poderiam contribuir para esse achado.  
Nossos dados fornecem informações importantes para alertar a comunidade médica 
e o sistema público de saúde sobre a necessidade urgente da implementação de 
medidas apropriadas e agressivas para o tratamento do diabetes mellitus no Brasil e na 
Venezuela.  
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PESQUISA NACIONAL SOBRE DIABETES 
 
Entrevistador(a):_____________________________________________________ 
Data da Entrevista:  ___ / ___ / ______ 
Cidade:__________________________ Centro:__________________________ 
Registro #:  [ COLAR ETIQUETA ] 
 
 
SEÇÃO A:   INFORMAÇÕES PESSOAIS 
 
A1. Qual é a sua idade?                       anos 
 
A2. Sexo  [MARCAR A RESPOSTA SEM PERGUNTAR]:       1. (     ) Masculino   2. (     ) Feminino 
 
A3. Qual é o seu estado civil? 
1. (     ) Solteiro(a) 
2. (     ) Casado(a) 
3. (     ) Separado(a)/ Divorciado(a) 
4. (     ) Viúvo(a) 
5. (     ) Morando com a(o) Companheira(o) 
 
A4. Qual é a sua cor (raça/ etnia)? 
1. (     ) Branca 
2. (     ) Parda 
3. (     ) Negra 
4. (     ) Amarela 
5. (     ) Outra ( especificar) _______________________________ 
 
A5. Qual é a sua formação educacional? [CASO ANALFABETO(A) MARCAR “0”] 
1. Estudei até a                            série, ou 
2. (     ) 20. grau (completo ou não), ou 
3. (     ) Superior (completo ou não) 
4. (     ) Alfabetizado, mas não freqüentou escola. 
 
A6. Qual é a sua situação no momento?  
1. (     ) Trabalho período integral ou meio-período 
2. (     ) Aposentado(a) ou pensionista 
3. (     ) Desempregado(a) (involuntário) 
4. (     ) Pensionista/licença médica devido à doença ou defeito físico 
5. (     ) Prendas domésticas/ do lar (dona de casa) 
6. (     ) Estudante 
 
 
SEÇÃO B: DADOS SOBRE SAÚDE, ANTECEDENTES E HÁBITOS DE VIDA 
 
 
B1. Qual é a sua altura?                       ,                    m 
 
 
B2. Qual é o seu peso?                                     ,           Kg 
 
B3. Algum médico já disse que você tem ou teve algum desses problemas....? 
          (Sim) (Não)  (Não sabe) 
B3a.  Angina ou infarto do coração (dor no peito)....................................................... (  S  ) (   N   )      (  NS   ) 
B3b.  Alteração de fundo de olho (ou fez tratamento com laser), catarata ou 
          perda/diminuição importante da visão.................................................................. (  S  ) (   N   )      (  NS   ) 
B3c.  Alteração/diminuição da função renal (doença nos rins).................................. (  S  ) (   N   )      (  NS   ) 
B3d.  Neuropatia/neurite (dormência, “pontadas” nas pernas/pés)............................. (  S  ) (   N   )      (  NS   ) 
B3e.  Vasculopatia periférica (“pé diabético”, úlceras/feridas crônicas nas pernas)  (  S  ) (   N   )      (  NS   ) 
B3f.   Acidente vascular cerebral (derrame).................................................................. (  S  ) (   N   )      (  NS   ) 
B3g.  Outro (Qual?_______________________________________)........................... (  S  ) (   N   )      (  NS   ) 
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B4. Você tem outro(s) caso(s) de diabetes na família (pais, avós, filhos, irmãos)?.. (  S  ) (   N   )      (  NS   ) 
 
B 5. Comparado a outras pessoas de sua idade, você diria que seu nível de atividade física é: 
1. (     ) Menor que a maioria das pessoas. 
2. (     ) Igual à maioria das pessoas 
3. (     ) Maior que a maioria das pessoas. 
 
SEÇÃO C: DADOS SOBRE O DIABETES (TIPO, TRATAMENTO E CONTROLE) 
 
C1. Qual era sua idade quando seu diabetes começou?                                   anos 
 
C2. Qual o tipo do seu diabetes? 
1. (      ) Tipo 1 (geralmente inicia na idade jovem, quase sempre sem casos prévios de diabetes na família e dependente de 
insulina) 
2. (      )  Tipo 2 (geralmente inicia em idade acima de 40 anos, associado à obesidade, muitas vezes com casos prévios na 
família e tratado com medicação oral associada ou não à insulina) 
3. (      )  Gestacional (inicia durante a gravidez) [PERGUNTAR PARA A GESTANTE SE ELA ADQUIRIU DIABETES 
DURANTE A GRAVIDEZ OU SE JÁ ERA DIABÉTICA ANTES DA GESTAÇÃO] 
 
C3. Indique qual(is) tratamento(s) você faz uso atualmente:  
C3.1. Faz dieta ? 
1. (      ) NÃO [VÁ PARA C3.2] 
2. (      ) SIM 
C3.1a. Sinceramente, como você diria que é o seu seguimento à dieta? [LER TODAS AS OPÇÕES] 
1. [   ] Péssimo  (Nunca sigo a dieta)           
2. [   ] Ruim (Raramente sigo a dieta)             
3. [   ] Regular (Às vezes sigo a dieta)              
4. [   ] Bom (Quase sempre sigo a dieta)             
5. [   ] Excelente (Sempre sigo a dieta) 
 
C3.2. Usa medicação oral para diabetes ? 
1. (      ) NÃO [VÁ PARA C3.3] 
2. (      ) SIM.    Qual(is)?     ASSINALE O(S) HORÁRIO(S) EM QUE TOMA A MEDICAÇÃO: 
           Café da manhã Almoço  Jantar  Antes de dormir/ à noite 
 
C3.2a. __________________________ |___|     |___|      |___|            |___| 
C3.2b. ___________________________ |___|     |___|      |___|            |___| 
C3.2c. ___________________________ |___|     |___|      |___|            |___| 
 
C3.2d. Sinceramente, como você diria que é o seu seguimento no uso de medicação? [LER TODAS AS OPÇÕES] 
1. [   ] Péssimo  (Uso a medicação apenas quando me sinto mal)           
2. [   ] Ruim (Uso a medicação muito irregularmente)             
3. [   ] Regular (Às vezes esqueço/deixo de tomar a medicação)              
4. [   ] Bom (Poucas vezes esqueço/deixo de tomar a medicação)             
5. [   ] Excelente (Quase nunca esqueço/deixo de tomar a medicação) 
 
C3.3. Usa insulina ?  
1. (      ) NÃO [VÁ PARA C4] 
3. (      ) SIM.   Qual(is) tipos de insulina?   ASSINALE O(S) HORÁRIO(S) EM QUE TOMA A MEDICAÇÃO 
           Café da manhã Almoço  Jantar  Antes de dormir/ à noite 
 
C3.3a. __________________________ |___|     |___|      |___|            |___| 
C3.3b. ___________________________ |___|     |___|      |___|            |___| 
C3.3c. ___________________________ |___|     |___|      |___|            |___| 
 
C3.3d. Sinceramente, como você diria que é o seu seguimento no uso de insulina? [LER TODAS AS OPÇÕES] 
1. [   ] Péssimo  (Uso insulina apenas quando me sinto mal)           
2. [   ] Ruim (Uso insulina muito irregularmente)             
3. [   ] Regular (Às vezes esqueço/deixo de tomar insulina)              
4. [   ] Bom (Poucas vezes esqueço/deixo de tomar insulina)             
5. [   ] Excelente (Quase nunca esqueço/deixo de tomar insulina) 




C4. Atualmente, qual(is) exame(s) você faz para avaliar o controle do seu diabetes: Responda com toda sinceridade! 
C4.1. Fita para sangue capilar (gotinha de sangue da ponta do dedo)?  
1. (      ) Não. 
2. (      ) Sim, ocasionalmente (quando me sinto mal, ou acho que estou descompensado(a), quando vou à consulta, etc.). 
3. (      ) Sim, regularmente.  C4.1a. Quantas vezes faz o exame?  |___|___| por DIA  OU  |___|___|  por SEMANA 
 
C4.2. Fita para urina? 
1. (      ) Não. 
2. (      ) Sim, ocasionalmente (quando me sinto mal, ou acho que estou descompensado(a), quando vou à consulta, etc.). 
3. (      ) Sim, regularmente.  C4.2a. Quantas vezes faz o exame?  |___|___| por DIA  OU  |___|___|  por SEMANA 
 
C5. Nos últimos 12 meses, você fez alguma dosagem de hemoglobina glicada (ou glicosilada)? 
1. (      ) Não. 
2. (      ) Não sabe. 
3. (      ) Sim.   C5.1. Quantas vezes fez este exame nos últimos 12 meses?  |___|___|   
       C5.2. Qual o resultado mais recente? _____________     |___| Não sabe 
 
C6. Nos últimos 12 meses, você fez alguma consulta médica para controle do seu diabetes (além desta agora)? 
1. (      ) Não. 
2. (      ) Sim, mas não regularmente (somente quando me sentia mal ou achava que estava descompensado(a)) 
3. (      ) Sim, regularmente (independente de estar me sentindo bem controlado(a)) C6.1. Neste caso, quantas vezes?|___|___| 
 
 
C7. Nos últimos 12 meses, que tipo de médico você consultou para controle do seu diabetes? [LER TODAS AS OPÇÕES] 
1. (      ) Não me consultei com nenhum médico neste período 
2. (      ) Clínico geral 
3. (      ) Endocrinologista ou especialista em diabetes 
4. (      ) Outro (especificar qual:__________________________) 
 
C8. Geralmente, você se consulta para seu diabetes sempre com o mesmo médico? 
1. (      ) Não, faço consulta com o médico que estiver disponível. 
2. (      ) Sim, sempre com o mesmo médico 
 
C9. Nos últimos 12 meses, onde você se consultou para controle do seu diabetes? [LER TODAS AS OPÇÕES] 
1. (      ) Não me consultei neste período 
2. (      ) Serviço público geral (não especializado em diabetes) 
3. (      ) Serviço público especializado em diabetes (Centro de Referência) 
4. (      ) Consultório particular 
5. (      ) Outro (Qual?____________________________________) 
 
C10. Geralmente, você se consulta para seu diabetes sempre no mesmo local/serviço médico? 
1. (      ) Não, faço consulta em locais/serviços médicos diferentes, conforme a disponibilidade (onde consigo vaga). 
2. (      ) Sim, sempre no mesmo local/serviço médico. 
 
C11. Nos últimos 12 meses, você teve algum episódio de hipoglicemia (açúcar baixo) que necessitasse de ajuda médica 
ou de familiares/amigos/vizinhos? 
1. (      ) NÃO [VÁ PARA C12] 
2. (      ) SIM C11.1. Quantas vezes?    |___|___|  
 
C12. Nos últimos 12 meses, você precisou se internar ou ir a pronto-socorro ou pronto-atendimento por causa de 
cetoacidose diabética (descompensação do diabetes ou açúcar muito alto)? 
1. (      ) NÃO [VÁ PARA C13] 
2. (      ) SIM C12.1. Quantas vezes?    |___|___| 
 
C13a. Nos últimos 12 meses, você participou de alguma palestra, aula ou curso sobre diabetes? 
1. (      ) NÃO [VÁ PARA C13b] 
2. (      ) SIM C12.1. Quantas vezes?    |___|___| 
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C13b. Você participa de algum grupo ou associação de diabéticos? 
1. (      ) Não, nunca participei. 
2. (      ) Sim, mas não participo mais. 
3. (      ) Sim, ainda participo. 
 
C14. Nos últimos 12 meses, você diria que o controle do seu diabetes tem sido... (Responda com toda sinceridade!) 
 
  Péssimo                      Ruim                    Regular                      Bom                       Excelente  
     [ 1 ]          [ 2 ]           [ 3 ]                [ 4 ]      [ 5 ] 
 
C15. Recentemente, o quanto você tem achado o tratamento do seu diabetes (medicações, remédios, exames de controle, 
etc.) conveniente/prático/fácil? (use esta escala de 0 a 10 [MOSTRE A ESCALA], onde “0” significa “muito incoveniente”e 
“10” significa “muito conveniente”) [TRANSCREVA A RESPOSTA DO PACIENTE PARA A ESCALA ABAIXO] 
Muito inconveniente      0                       10      Muito conveniente 
ou pouco prático           ou muito prático 
 
C16. Recentemente, o quanto você tem achado que o tratamento do seu diabetes (medicações, remédios, exames de 
controle, etc.) se adapta à sua vida? (use esta escala de 0 a 10 [MOSTRE A ESCALA], onde “0” significa “não se adapta 
muito facilmente à minha vida”e “10” significa “se adapta muito facilmente à minha vida”) [TRANSCREVA A RESPOSTA 
DO PACIENTE PARA A ESCALA ABAIXO] 
Não se adapta muito     0                      10      Se adapta muito  
facilmente à minha vida                   facilmente à minha vida 
 
C17. O quanto você está satisfeito(a) com o que você sabe sobre o seu diabetes? (use esta escala de 0 a 10 [MOSTRE A 
ESCALA], onde “0” significa “muito insatisfeito”e “10” significa “muito satisfeito”) [TRANSCREVA A RESPOSTA DO 
PACIENTE PARA A ESCALA ABAIXO] 
Muito insatisfeito           0                      10      Muito satisfeito/feliz/ 
ou infeliz            ou contente 
 
C18. O quanto você ficaria satisfeito(a) em continuar com sua forma atual de tratamento (medicações, remédios, exames 
de controle, etc.)? [LER TODAS AS OPÇÕES] 
Muito insatisfeito(a)     Insatisfeito(a)  Nem satisfeito(a) nem insatisfeito(a) Satisfeito(a) Muito Satisfeito(a) 






MUITO OBRIGADO POR SUA PARTICIPAÇÃO! 
